Chronic ethanol ingestion alters xenobiotic absorption through the skin: potential role of oxidative stress.
Alcohol ingestion is correlated with several skin disorders and it has been proposed that changes in skin properties may be an early indicator of alcohol misuse. Topically applied ethanol is an effective transdermal penetration enhancer; however, little is known about the effects of chronic ethanol ingestion on skin. Rats were pair fed a diet containing 36% ethanol for twelve weeks. The animals were then switched to a non-ethanol diet and were monitored for up to four weeks. Non-invasive measurements for changes in dermal blood flow using laser Doppler velocimetry (LDV), damage to skin barrier via transepidermal water loss (TEWL) and changes in skin moisture content were obtained for the experimental duration. At 0, 1 day or 1, 2, 3, 4 weeks after alcohol removal rats were euthanized and their skin was analyzed for alcohol and aldehyde dehydrogenase, and lipid peroxidation. Transdermal penetration of the herbicide paraquat, industrial solvent dimethyl formamide (DMF), insect repellant N,N-diethyl-m-toluamide (DEET) and herbicide 2,4-dichlorophenoxyacetic acid (2,4-D) was also determined. Transdermal absorption, LDV, TEWL, skin alcohol and aldehyde dehydrogenase, as well as lipid peroxidation significantly increased after continuous ethanol exposure (p<0.05). These factors remain elevated for up to four weeks after termination of ethanol consumption, showing that skin changes induced by alcohol are not immediately reversible and reflect fundamental changes in the skin itself. This work provides a starting point for examining the link between ethanol ingestion and skin disorders associated with alcohol use.